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contractions of the internal sphincter induced, by an effort of
the will. Thus, the reflex mechanisms can be restrained until
an opportunity for voiding the urine presents itself. The re-
straint is then removed, and the contractions of the bladder
wall which ensue are reinforced by voluntary nerve impulses
transmitted along the motor nerves supplying the detrusor mus-
cle. A rise in intra-abdoininal pressure, due to contractions of
the abdominal muscles and fixation of the diaphragm in the

Fig. 7-9 Curve of pres-
sure changes in the hu-
man bladder during fill-
ing {upper curve) and
emptying (lower curve}.
Note that the internal
pressure shows little
permanent increase until
the volume of fluid
amounts to more than 200
cc. (Denny-Brown and
Robertson.)
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inspiratory position, usually precedes and accompanies the act
of micturition. However, a voluntary movement of this char-
acter is not essential, the bladder mechanism being capable it-
self of expelling the urine.
The motor fibers to the detrusor muscle, and the inhibitory
fibers to the internal sphincter and trigone, are derived from the
parasympathetic division of the autonomic nervous system
through the pelvic nerves (second, third, and fourth sacral seg-
ments). These fibers are peculiar in that, as indicated above,
they transmit voluntary as well as involuntary impulses to the
detrusor muscle.
The sympathetic division of the autonomic nervous system
exerts an opposite effect upon the movements of the bladder.
Through the hypogastric nerves it transmits inhibitory impulses
to the detrusor muscle and motor impulses to the internal
sphincter and trigone (PL 7).
The external sphincter of the male, which is composed of